Substrate binding domains in pyruvate phosphate dikinase.
Proteolysis of Clostridium symbiosum pyruvate phosphate dikinase (PPDK) in its free or phosphorylated state with subtilisin Carlsberg followed two different cleavage pathways. The major pathway involved initial cleavage of the holoenzyme (93 kDa) into a stable 25-kDa N-terminal fragment and transiently stable 67-kDa C-terminal fragment. The 67-kDa fragment was cleaved to generate a stable 35-kDa fragment and an unstable 30-kDa fragment (containing the catalytic histidine). Proteolytic cleavage via the minor pathway divided the holoenzyme into an unstable 37-kDa N-terminal piece (which was further cleaved to the stable 25-kDa fragment produced in the major pathway) and a transiently stable 55-kDa C-terminal fragment. The 55-kDa fragment was then cleaved to produce the stable 35-kDa fragment produced by the major pathway. The cleavage pattern of PPDK complexed with the ATP analog adenyl imidodiphosphate was identical to that of the free enzyme, only the rate of cleavage as slower. In contrast, proteolysis of the phosphorylenzyme-oxalate complex generated the 55-kDa fragment indicating that oxalate binding induces a change in protein conformation. Treatment of PPDK with [1-14C]bromopyruvate followed by proteolysis revealed selective radiolabeling of the stable 35-kDa fragment while similar experiments with [14C]2',3'-dialdehyde adenosine 5'-monophosphate resulted in selective radiolabeling of the stable 25-kDa fragment. These results were interpreted to suggest that PPDK contains several structural domains and that the catalytic histidine, the pyruvate binding site, and the ATP binding site may be located on different domains.